midwestern farmers attracted to the sparsely populated Grand Prairie by low land prices and an accessibility newly afforded by railroad lines. In August 1 896, Fuller and a companion, Hewit Puryear, traveled via horse and wagon to Louisiana for a hunting trip. Along the way, the pair encountered rice fields near the town of Crowley in southern Louisiana. Fuller recalled in 1909 that he paused there for several hours to observe the rice fields and pumping plant, the first he had ever seen. He realized the conditions under which rice was grown in the area were similar to those existing in the Grand Prairie. "It convinced me we had a good rice country if we had the water. At that time there were no wells [near Crowley] but they were talking of making wells, which gave me the idea of wells here."4 Fuller, with rice seed from Louisiana, returned to Carlisle, installed two four-inch diameter wells, and planted three acres of rice. He reported that the plants flourished until he "pulled [his] pump to pieces." Despite this temporary setback, the experiment convinced Fuller of the potential rice cultivation held for the Grand Prairie. In 1898, accompanied by John Morris, another Grand Prairie farmer from Nebraska, he returned to Louisiana to master the techniques of rice production. Fuller apprenticed for four years before returning Arkansas in 1903. Upon his return, he convinced a group of local businessmen to pledge $1,000 to cover his initial expenses, provided that he harvested at least thirty-five bushels per acre.5
The following year, he installed a new pump and sowed seventy acres with rice, from which he eventually harvested 5,225 bushels. Two other farmers also harvested rice in the Grand Prairie that year, one of whom was Emma Morris, the widow of John Morris, who had died while in Louisiana.6 This success convinced others that the region was suitable for rice production. By the time Fuller harvested his 1904 crop, the University of Arkansas Agricultural Experiment Station had begun conducting rice research on a plot near Lonoke. Sections of prairie land soon began selling more rapidly, and large areas of natural prairie were plowed for the first time. In 1906, roughly 4,000 acres of rice were harvested, almost all of which was irrigated with groundwater. Agricultural historian Pete Daniel writes that most farmers harvested around fifty-five to sixty used the excitement generated by these developments to attract potential land buyers. The company regularly offered reduced-fare excursions to the area for those interested in purchasing land. It published a promotional booklet in 1908 offering accounts of local success and profit, such as that of Mr. T. Hein: "I had 45 acres in rice which gave a yield of 3,300 bushels. The rice I sold to the rice mill in Stuttgart and was paid $3,326.80, cash. Besides this I retained 120 bushels for seed for next year. Outside my own work the actual cash expense for labor, fuel, twine, threshing, etc., amounted to $400."10 Such success depended on the availability of sufficient water. Fuller's travel to Louisiana in 1896 had coincided with some of the first uses of pumps to supply water to those fields. Earlier, rice had been watered exclusively from rain captured in small reservoirs, a technique aptly referred to as the "Providence" method, since the success of the crop was closely tied to how much it rained in the spring and summer.11 A regional drought in 1893 and 1894 exposed the weakness of this method and prompted experimentation with the pumping of water from nearby bayous uphill into canals that fed the fields. been no irrigation wells around Crowley at that time, their construction was being considered. In subsequent years, many farmers whose rice was too far from the bayous, finding that extensive canal building and pumping was expensive, turned to groundwater as a more economical and reliable water source. Since household pumps were common in the Grand Prairie by that time, Fuller must have known that groundwater could be obtained there.12 Up to this point, groundwater use in the Grand Prairie had been limited to household consumption and small-scale irrigation of cotton and vegetables. Groundwater levels in the Alluvial Aquifer varied somewhat throughout the region. In general, water could be reached at a depth of 150 feet or less and in some places at as little as 30 feet. Household wells were typically operated with hand pumps, while water for irrigation was raised by wind power. The existence of a windmill manufacturing company in Stuttgart in the 1890s attests to the fact that such irrigation wells were not uncommon.13
By the 1910 growing season, the Alluvial Aquifer provided water for 46,500 of the 48,000 acres of Grand Prairie rice being irrigated. Most of the other 1,500 irrigated acres were close enough to rivers and streams to rely entirely on them. The Rice Journal had proclaimed the preceding year that "Prairies which were formerly idle now send up smoke from almost countless chimneys and the exhaust from countless engines pumping water declare a new era."14 For Grand Prairie rice farmers, groundwater retrieval, being in some ways the most critical aspect of the production process, demanded considerable skill and capital. Before the mechanization of the harvest process, the water pump, along with its power source, was among the most complex machinery on the farm.
The raising of water from the aquifer first required the digging of a well of adequate depth and circumference. Typical well shafts had diameters of eighteen to twenty-four inches and were constructed with wooden boards, concrete, or, in later years, steel. Lined by fine metal screens, the well would extend below the water table into the saturated sands and gravels of the Alluvial Aquifer for another twenty feet or so, depending on local conditions. All told, this required the removal of about 270 square feet of clay, sand, and gravel from depths as much as 170 feet below the surface. Typically, tall wooden derricks would be set up above the well site to aid in drilling. The derricks were left standing after construction because of the likelihood that further maintenance would be necessary. Once the well was completed, a centrifugal pump was placed a few feet below the water level. Powered by wood-fueled steam engines capable of producing eighteen or twenty horsepower, the first pumps could raise more than 400 gallons per minute if properly installed and maintained. By 1908, pumps had become more efficient, with some farmers reporting yields of 1,500 gallons per minute, sufficient to irrigate 200 acres.15 As essential as groundwater retrieval was, the operation of such equipment was not within most farmers' realm of expertise. The majority initially had no knowledge of the technical aspects of groundwater irrigation, whether digging wells or maintaining steam engines. Such irrigation-related tasks were often carried out through a costly process of trial and error.16
Not only was water pumping the most technologically challenging aspect of rice farming, it often required the greatest initial investment. Before tractors, trucks, and other heavy machinery raised the ante for entering the rice business, the installation and use of a well and pump was the most costly element apart from the land itself. One of the first irrigation wells in the Grand Prairie, at the Arkansas Agricultural Experiment Station, reportedly cost $456.00, with an additional $858.59 for the pump and installation -this at a time when land was selling at about $70.00 per acre.17 Farmer J. P. Rich of Stuttgart wrote in 1908 that his well cost $2,1 14.52 and pumping machinery $1,450.00. Not including fuel and maintenance expenses, this amounted to an initial cost of $17.82 per acre to irrigate his 200 acres.18 The high initial outlay required to obtain irrigation water contributed to the prevalence of investor ownership of farms. Some would-be rice farmers, especially those without access to credit, could not afford to go into business themselves and had to rent irrigated land. Tenancy arrangements, however, were never as harsh as those experienced by nearby cotton sharecroppers. The high cost of irrigation equipment also encouraged economies of scale in the form of larger farms, since a single well was capable of irrigating large tracts.
Early on, Grand Prairie farmers seemed to assume that an infinite reservoir of water existed below the prairie. One report emphasized that the region enjoyed an "inexhaustible supply of pure water," while another promised that the "inexhaustible" supply allowed "each grower absolute independence from every other grower."19 This fresh water, and the monetary wealth it promised, was free for the taking to those who could manage to lift it.
In only twelve years, however, the rice industry of the Grand Prairie began to use up its seemingly bottomless water supply. While the continuous cultivation of rice had benefited farmers and businessmen, it had taken its toll on the prairie soils. The crop's high demand for nitrogen had reduced soil fertility, and yields For most farmers, such poetic reminders were superfluous. They never lost sight of their dependence on water. For instance, after an installation or repair of pump equipment, it was common for farmers to sleep within earshot of the pump, listening for any interruptions in the rhythmic heart throbs. Since pump failure could spell disaster, rice farmers took these mechanical heartbeats as seriously as they did their own.
In the mid 1920s, a few farmers became concerned when they noticed a persistent drop in their well levels. Groundwater levels fluctuated from week to week and season to season. Even without pumping, they could vary by tens of feet within a given year, influenced by rainfall, river stage, and barometric pressure. So it is not surprising that it took several years to discern the prolonged downward trend, which The dropping water levels increased the cost of irrigation, which often remained the greatest single expense in the production process. One researcher found that the cost of water in 1928 varied from $8.03 to $17.38 per acre.30 One of the variables was the cost of fuel, which increased with the distance that water had to be raised. So when water levels dropped more than a few feet, not only was it necessary to lower the pump, it also became more expensive to pump on an ongoing basis.31
The falling water levels compounded the troubles created by low rice prices. In 1929, with the price of rice hovering around $0.90 per bushel, irrigated acreage hit a six-year low at 129,000. At the same time, falling water levels made it difficult for some farmers to obtain credit. Because of uncertainty about the future of irrigation, the Federal Land Bank and Farm Credit Association refused to make loans to farmers in certain areas.32 But even as many nearby cotton farmers lost entire crops, the Grand Prairie rice fields remained green and flooded in preparation for an average or better harvest. The intense heat and lack of rainfall tested pumps, requiring them to run continuously for days, but major failures were unusual. The essential difference between the experience of cotton and rice farms during the 1930 drought was simply that the Grand Prairie rice farms already had numerous high-yield wells in use, owing to the high moisture requirements of rice. Few cotton growers of the delta could meet the initial costs of wells and pumps in 1930, nor, given the scale of the project, could they simply install a well at the first sign of dry weather. That year, Arkansas cotton farmers produced 48 percent of normal yield, while both soybeans and corn were total losses. Grand Prairie rice enjoyed an above average harvest of 8,218,000 bushels with a total value of $6,492,000.35
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But the combination of low natural groundwater recharge due to the extremely dry weather, heavy pumping, and high evaporation rates caused well levels to fall approximately 1.8 feet in 1930, about twice the rate of previous years.36 The following year, the USGS reported the initial findings of its Grand Prairie groundwater study in the form of a memorandum for the press. By measuring about 150 wells, the researchers discovered that a large oval-shaped trough in water levels had developed. This elongated trough, now referred to as a cone of depression, already encompassed most of the Grand Prairie, with its major axis oriented northwest to southeast and centered between Stuttgart and Almyra in Arkansas County. Researchers also concluded that its position and orientation closely reflected the pattern of pumping.37
These results clearly showed how the region's groundwater flow patterns had been significantly altered. While the pre-development direction of groundwater flow was toward the southeast, by 1929 the flow in the southeastern portion of the Grand Prairie had been reversed, converging toward a point near Stuttgart. The area's rivers were losing water to the Alluvial Aquifer, whereas before they were supplied by it. In most areas, groundwater was no longer under artesian pressure, and water levels near the center of the trough had fallen as much as thirty feet in thirteen years. The 1931 report was the first scientific verification of groundwater overdraft in the Grand Prairie, although anecdotal evidence in the form of falling water tables had been available for some time. While stopping short of making detailed predictions, the report accurately described the gradual depletion of the region's groundwater.
The release of the USGS memorandum, together with the precipitous drop in well levels caused by the drought, spurred a significant amount of debate around the issue of groundwater depletion. In January 1931, the Arkansas Democrat published a front-page article on the issue.38 At the time, most of the public debate focused on the remedial options listed in the memorandum, including artificial recharge (channeling of surface water directly into the aquifer), substitution of surface water for groundwater, use of water from the deeper Sparta Sands (another aquifer that lay beneath the Alluvial Aquifer at a depth of approximately 1000 feet), legal restrictions on groundwater extraction, and the substitution of other crops for rice. Some, however, questioned the validity of the scientists' claims. An editor for the Stuttgart Arkansawyer, who believed that the USGS gave unjustifiably negative publicity, relied on scant evidence from short-term water table fluctuations to argue that "the water level was coming back rapidly. . . . This country is in no immediate danger of drying up and blowing away."39 The contribution of the USGS to this debate was to allocate funds for further investigations.40
The number of acres devoted to rice changed little through the 1930s, due in large part to New Deal pricing and allotment programs under the Agricultural Adjustment Administration and the Soil Conservation and Domestic Allotment Act. Alluvial Aquifer extractions fluctuated around 200,000 acre-feet per year, overdrawing the aquifer by 50,000 acre-feet or more annually. This caused water levels to drop on average about nine inches per year over the region.41
The falling groundwater tables in the early 1930s resulted in reduced pumping yields and the abandonment of a few wells in the most severely affected areas of the Grand Prairie.42 This phenomenon, in combination with the increasing costs of raising water, turned some farmers toward surface sources for their irrigation needs. Previously, only a few farmers who owned land adjacent to streams and rivers had used surface water for irrigation. By 1910, several fields were irrigated with river water pumped from three small reservoirs, one on Bayou Meto and two on the White River. The first fully enclosed reservoir in the Grand Prairie was put into operation by 1926.43
Farmers placed the first rain-fed reservoirs in low-lying areas, usually with poor drainage and of little value for rice cultivation. Since no land was taken out of production and the costs of construction and pumping were relatively low, rain-fed reservoirs became an inexpensive option for farmers. However, their operation came with other liabilities. Inexperienced with surface water irrigation, farmers had to learn by trial and error techniques for minimizing evaporation, which can exceed fifteen inches over a summer. Also, the naturally suitable reservoir sites sometimes spilled over property lines, causing disagreements and even legal disputes.44 Still, by 1937, twenty-four enclosed reservoirs encompassing 5,964 acres were in use in the Grand Prairie. They were capable of irrigating approximately 7,300 acres.45 But, compared to the more than 100,000 acres irrigated by groundwater, their overall contribution remained minor. In the 1930s, some irrigators near the center of the cone of depression, whose wells were no longer supplying sufficient quantities of water, turned increasingly to deep wells, raising water from the Sparta Sands Aquifer at depths of approximately 1,000 feet. Such installations cost far more than those for Alluvial Aquifer wells, and the expense of pumping from a deep well was also higher. In 1929, a deep well installation cost $7,000, compared to $1,000 or $2,000 for a shallow one.46 Accordingly, deep wells were considered only if there was no expendable land on which to create a rain-fed reservoir.
While many irrigators adjusted to changing conditions on an individual basis, several groups and organizations looked for regional solutions to the problem of groundwater depletion, now an unambiguous threat. In the winter of 1940, a preliminary hearing addressing the need for state water laws was held at the Riceland Hotel in 
